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SIZING OF AN ELECTROMAGNETIC TRANSPONDER SYSTEM FOR A 
DEDICATED DISTANT COUPLING OPERATION 

BACKGROUND OF THE INVENTION 

5 

1. Field of the Invention 

The present invention relates to systems using electromagnetic transponders, that 
is, transceivers (generally mobile) capable of being interrogated in a contactless and 
wireless manner by a unit (generally fixed), called a read and/or write terminal. The 

10 present invention more specifically relates to transponders having no independent power 
supply. Such transponders extract the power supply required by the electronic circuits 
included therein from the high frequency field radiated by an antenna of the read/write 
terminal. The present invention applies to such transponders, be they read only 
transponders, that is, adapted to operate with a terminal only reading the transponder 

15 data, or read/write transponders, which contain data that can be modified by the terminal. 

2. Discussion of the Related Art 

Systems using electromagnetic transponders are based on the use of oscillating 
circuits including a winding forming an antenna, on the transponder side and also on the 

20 read/write terminal side. These circuits are intended to be coupled by a close magnetic 
field when the transponder enters the field of the read/write terminal. 

Fig. 1 very schematically shows, in a simplified way, a conventional example of a 
data exchange system between a read/write terminal 1 and a transponder 1 0. 

Generally, terminal 1 is essentially formed of an oscillating circuit formed of an 

25 inductance LI in series with a capacitor CI and a resistor Rl, between an output terminal 
2 of an amplifier or antenna coupler (not shown) and a reference terminal 3 (generally, 
the ground). The antenna coupler belongs to a circuit 4 for controlling the oscillating 
circuit and exploiting received data including, among others, a modulator-demodulator 
and a microprocessor for processing the control signals and the data. In the example 

30 shown in Fig. 1, node 5 of connection of capacitor CI with inductance LI forms a 
terminal for sampling a data signal received from transponder 10 for the demodulator. 
Circuit 4 of the terminal generally communicates with different input/output circuits 
(keyboard, screen, means of transmission to a provider, etc.) and/or processing circuits, 
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not shown. The circuits of the read/write terminal draw the power required by their 
operation from a supply circuit (not shown) connected, for example, to the electric 
supply system. 

A transponder 10, intended for cooperating with a terminal 1, essentially includes 
5 an inductance L2, in parallel with a capacitor C2 between two input terminals 11, 1 2 of a 
circuit 13 of control and processing of transponder 10. Terminals 1 1, 12 are, in practice, 
connected to the input of a rectifying means (not shown), the outputs of which define 
D.C. supply terminals of the circuits internal to the transponder. In Fig. 1, the load 
formed of the circuits of transponder 10 on the oscillating circuit have been modeled by a 
10 resistor R2, shown in dotted lines, in parallel with inductance L2 and capacitor C2. 

The oscillating circuit of terminal 1 is excited by a high-frequency signal (for 
example, 13.56 MHz) intended for being sensed by a transponder 10. When transponder 
10 is in the field of terminal 1, a high-frequency voltage is generated across terminals 11, 
12 of the transponder's resonant circuit. This voltage, after being rectified, is intended for 
15 providing the supply voltage of electronic circuits 13 of the transponder. These circuits 
generally essentially include a microprocessor, a memory, a demodulator of the signals 
possibly received from terminal 1, and a modulator for transmitting information to the 
terminal. 

The data transmission from transponder 10 to terminal 1 is generally performed 
20 by modifying the load of oscillating circuit L2, C2, so that the transponder draws a lesser 
or greater amount of power from the high-frequency magnetic field. This variation is 
detected, on the side of terminal 1, because the amplitude of the high-frequency 
excitation signal is maintained constant. Accordingly, a power variation of the 
transponder translates as a variation of the current amplitude and phase in antenna LI. 
25 This variation is then detected, for example, by a measuring the signal of terminal 5, 
either by means of a phase demodulator, or by means of an amplitude demodulator. The 
load variation on the transponder side is generally performed by means of an electronic 
switch for controlling a resistor or a capacitor modifying the load of the oscillating 
circuit. The electronic switch is generally controlled at a so-called sub-carrier frequency 
30 (for example, 847.5 kHz), much smaller (generally with a ratio of at least 10) than the 
frequency of the excitation signal of the oscillating circuit of terminal 1. 
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In the case of a phase demodulation by terminal 1, its modulator detects, in the 
sub-carrier half-periods when the electronic switch of the transponder is closed, a slight 
phase shift (by a few degrees, or even less than one degree) of the high-frequency carrier 
with respect to a reference signal. The demodulator output then provides a signal that is 
5 an image of the control signal of the electronic switch of the transponder, which can be 
decoded to restore the transmitted binary data. 

To obtain a proper operation of the system, the oscillating circuits of terminal 1 
and of transponder 10 are generally tuned on the carrier frequency, that is, their 
resonance frequency is set, for example, to the 13.56-MHz frequency. This tuning aims 
10 at maximizing the power transfer to the transponder, generally, a card of credit card size 
integrating the different transponder components. 

The fields of application of electromagnetic transponders (for example, the 
crossing of highway tolls, the counting or the authentication of transponder carriers, etc.) 
may make it desirable to guarantee that a transponder only operates in a predetermined 
15 distance relation with a read/write terminal, more specifically in a distant relation, 
generally defined by a distance greater than 5 cm separating the respective antennas of 
the transponder and of the read/write terminal. 

For example, in applications such as the crossing of highway tolls where the 
driver is necessarily far from the terminal, it is indispensable to guarantee the transaction 
20 security and prevent the pay or authentication signal from being intercepted by a "pirate" 
terminal placed closer to the transponder. In this case, it must be guaranteed that the 
transponder will only operate in a distant relation with the terminal. 

Still as an example, when a transponder is in the terminal field, another 
transponder can also be in this field. Conventional systems then favor the operation of 
25 the transponder that is closest to the terminal. In some applications, it may however be 
desired to favor the operation of the most distant transponder. In this case, conventional 
systems provide no acceptable solution. 

Indeed, a transponder that would then be closer to the terminal could capture the 
information transmitted by the terminal to the distant transponder, which does not 
30 provide the desired guarantees in terms of security. Further, a pirate terminal can then be 
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interposed between the authorized terminal and the transponder and then intercept the 
transponder's information, which is not desirable either. 

Another problem that is raised is that, in conventional systems, a transponder in a 
relatively distant coupling relation with a terminal will receive less power than a 
5 transponder placed closer to the terminal. In such a case, the system operation risks 
suffering therefrom. 

Summary Of The Invention 

The present invention aims at providing a solution to the need for operation in a 
10 relatively distant range of electromagnetic transponder systems. 

The present invention aims, in particular, at providing a solution that enables 
structurally dedicating a transponder and/or a terminal to an operation in a relatively 
distant range. 

More generally, the present invention aims at providing a solution that enables 
15 structurally dedicating a transponder and/or a terminal to an operation in a relation where 
the antennas are at a distance greater than a predetermined value from each other. 

The present invention also aims at providing a solution that is particularly simple 
to implement for the manufacturer and that is reliable in time. 

To achieve these and other objects, the present invention provides an 
20 electromagnetic transponder of the type including a parallel oscillating circuit adapted to 
being excited by a series oscillating circuit of a read/write terminal when the transponder 
enters the field of the terminal, the components of the oscillating circuit of the 
transponder being sized so that the coupling coefficient between the respective 
oscillating circuits of the terminal and of the transponder rapidly decreases when the 
25 distance separating the transponder from the terminal becomes smaller than a 
predetermined value. 

According to an embodiment of the present invention, said value is 5 cm. 
According to an embodiment of the present invention, an inductance of the 
parallel oscillating circuit is reduced or minimized. 
30 According to an embodiment of the present invention, inductance L2 of the 

parallel oscillating circuit is chosen so that the following relation is respected: 
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/R1L2 
kopt = v R2L1 , 



where kopt represents the coupling coefficient providing a maximum voltage across the 
parallel oscillating circuit, where Rl represents the series resistance of the series 
oscillating circuit, where R2 represents the equivalent resistance of the transponder 
brought in parallel on inductance L2, and where LI represents the inductance of the 
series oscillating circuit. 

According to an embodiment of the present invention, the components of the 
oscillating circuit of the transponder are sized based on an operating point at a median 
distance of a desired operating range, chosen to correspond to a coupling coefficient as 
close as possible to an optimal coupling coefficient respecting the following relation: 



where V2max represents the voltage across the parallel oscillating circuit for the optimal 
coupling between the oscillating circuits, where Rl represents the series resistance of the 
series oscillating circuit, where R2 represents the equivalent resistance of the transponder 
brought in parallel on its oscillating circuit, and where Vg represents the excitation 
voltage of the series oscillating circuit. 

According to an embodiment of the present invention, the number of turns of the 
inductance of the oscillating circuit of the transponder is smaller than 3. 

According to an embodiment of the present invention, the respective values of the 
capacitance and of the inductance of the parallel oscillating circuit range between 20 and 
500 pf and between 0.1 and 10 uH. 

The present invention also provides a terminal for generating an electromagnetic 
field adapted to cooperating with at least one transponder when said transponder enters 
this field, including a series oscillating circuit for generating the electromagnetic field, 
this series oscillating circuit being sized so that the coupling coefficient between the 
respective oscillating circuits of the terminal and of the transponder strongly decreases 
when the distance separating the transponder from the terminal becomes smaller than a 
predetermined value. 



V2max(kopt) = 
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According to an embodiment of the present invention, the components of the 
oscillating circuit of the terminal are sized to fulfill the operating conditions of the 
transponder. 

According to an embodiment of the present invention, the inductance of the 
5 terminal's series oscillating circuit includes between 3 and 15 turns. 

The present invention further relates to a system of contactless electromagnetic 
transmission between a terminal and a transponder. 

The foregoing objects, features and advantages of the present invention, will be 
discussed in detail in the following non-limiting description of specific embodiments in 
10 connection with the accompanying drawings. 

Brief Description Of The Drawings 

Fig. 1, previously described, very schematically shows a read/write terminal and 
an electromagnetic transponder of the type to which the present invention applies; and 
15 Fig. 2 shows an example of variation of the voltage across the oscillating circuit 

of a transponder according to the distance separating it from a terminal. 

Detailed Description 

For clarity, only those elements necessary to the understanding of the present 
20 invention have been shown in the drawings and will be described hereafter. In particular, 

the circuits for controlling and exploiting the oscillating circuits of the transponder and 

of the terminal have not been detailed. 

A feature of the present invention is to provide a specific sizing of the oscillating 

circuit of an electromagnetic transponder so that said transponder is structurally 
25 dedicated to an operation in a relatively distant range, that is, at more than 5 cm from a 

read/write terminal and, preferably, between 5 cm and the system range limit. This range 

depends on the transponder power consumption and is, for example, on the order of 20 to 

30 cm for low-consumption transponders of tag type and on the order of 10 to 20 cm for 

transponders equipped with microcontrollers. 
30 The notion of distance to which the present invention refers is the distance 

separating respective antennas LI, L2 (Fig. 1) of a transponder 10 and of a terminal 1. 
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The present invention thus provides placing, preferably by respective sizings of 
the oscillating circuits of the transponder and of the antenna, the operating point of the 
system to guarantee the desired range operation at the tuning frequency, that is, when the 
resonance frequencies of the oscillating circuit substantially correspond to the frequency 
5 of the remote supply carrier (for example, 13.56 MHz). 

Fig. 2 shows the variation of voltage V2 across terminals 11, 12 of the 
transponder according to distance d separating the transponder from a read/write 
terminal. 

The curve of Fig. 2 can also be considered as showing the variation of voltage V2 
10 according to coupling coefficient k between the oscillating circuits of the transponder 
and of the terminal. Indeed, the coupling between the oscillating circuits is a function of 
the distance separating the antennas. More specifically, coupling coefficient k is, as a 
first approximation, proportional to 1-d. Accordingly, in the following description, 
reference will be made either to distance or to the coupling coefficient as the abscissa of 
15 the characteristic of Fig. 2. The x-axis represents a distance d increasing towards the right 
of the drawing and a coupling coefficient k increasing towards the left of the drawing. 

Voltage V2 exhibits a maximum V2max for an optimal value of coupling 
coefficient kopt. This value corresponds to the smallest coupling value between the two 
antennas for which voltage V2 is maximum when the frequency corresponds to the 
20 resonance frequency of the oscillating circuits. This value corresponds, according to the 
present invention, to a relatively large distance. For a given frequency and sizing 
determining the operating conditions, voltage V2 decreases on either side of the optimal 
coupling position. 

The curve exhibits a point of inflexion for a coupling value of kopt ^ , that is, for 
25 a distance smaller than the optimal coupling position. On the smaller distance side, the 
curve tends towards an asymptote at a minimum voltage position V2min. On the greater 
distance side at the optimal coupling position, the decrease of voltage V2 is stronger. 

Further, the voltage level of the point of inflexion at kopt^ reappears, symmetrically 

with respect to the optimal coupling position, for a value kopt-r- ^ . 
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The relation between optimal coupling coefficient kopt and the components of the 
oscillating circuits is the following: 

[R1L2 
kopt = » R2L1 . 

A coupling coefficient k equal to one corresponds to the theoretical limiting 
5 value. Accordingly, coefficient kopt is, in practice, always smaller than 1 . 

More generally, coupling coefficient k is provided by formula k = m/VLlL2 ? 
where m represents the mutual inductance between the oscillating circuits. This mutual 
inductance essentially depends on the geometry of antennas or inductances LI and L2. 

A feature of the present invention is to determine, by means of the respective 
10 values of the oscillating circuit components, a distance operating point such that moving 
away from this operating point strongly decreases the coupling between the oscillating 
circuits. 

Thus, for a distant operation, the oscillating circuits will be sized so that optimal 
coupling coefficient kopt be as much as possible to the right of the drawing, that is, 

15 towards large distances. Two possibilities are then available, by the sizing of the 
oscillating circuits, for placing the real operating range in terms of coupling and distance. 

According to the present invention, the zero distance point will be chosen to 
correspond, while being as far as possible to the optimal coupling point, to a coupling 
coefficient greater than the optimal coefficient and adapted to the minimum voltage V2tr 

20 required for a proper transponder operation. This amounts to placing an operating point 
at a zero distance to the left of the optimal coupling position on Fig. 2. This point 
corresponds to a real maximum coupling kmax. Coefficient kmax depends on the 
respective geometries of antennas LI and L2 and is, of course, included between 0 and 1 . 
In practice, it should be noted that the real maximum coupling coefficient kmax between 

25 two oscillating circuits generally does not exceed 0.7. 

Preferably, the operating range is positioned on the characteristic of Fig. 2 so that, 
when distance d decreases, the coupling coefficient strongly decreases. The best solution 
is that the optimal coupling point approximately corresponds to the center of the desired 
distance operating range. Thus, the most regular possible remote supply power is 

30 obtained, since the operating range includes the "bulge" of the characteristic. Another 



SI 022/8394 9 430708 

advantage then is that the distance decrease is located in a portion having a steep slope. 
Thus, as soon as the distance deviates from the operating range, the coupling coefficient 
rapidly decreases so that the transponder is then no longer supplied. Preferably, the real 
maximum operating point will be chosen so that the corresponding voltage V2 is far 
5 from position kopt and corresponds to a smaller distance, and so that minimum operating 
voltage V2tr of the transponder is included between the voltage corresponding to the 
point of inflexion and voltage V2max. 

Preferably, the smallest possible value of inductance L2 of transponder 10, while 
remaining compatible with an integration of capacitor C2 for the desired resonance 
10 frequency (for example, 13.56 MHz), is chosen. 

It should be noted that, while in conventional systems the value of inductance L2 
of the transponder is desired to be decreased to decrease the system range, the present 
invention conversely provides decreasing this inductance for a dedicated operation in 
distant coupling. 

15 Searching the smallest possible inductance L2 is compatible with searching the 

smallest possible remote supply voltage for the zero distance. Similarly, it will be desired 
to maximize the value of equivalent resistance R2, still for decreasing the distant 
coupling coefficient so that the optimal coupling is at the farthest possible distance 
(which amounts to saying that a small value is desired). An advantage of an increase of 

20 resistance R2 is that this decreases the consumption. The transponder's remote supply 
need and the dissipation therein will however be taken into account. 

It should be noted that the search for the smallest possible inductance L2 
corresponds to a decrease of the number of turns of this inductance (for example, of the 
number of conductive turns in antenna L2 formed on the chip card forming the 

25 transponder). This decrease of the number of turns decreases the parasitic resistance of 
inductance L2. However, the decrease of the parasitic series resistance corresponds, 
brought in parallel on the oscillating circuit, to an increase of resistance R2. This is thus 
favorable to increasing resistance R2. 

An advantage of increasing the value of capacitor C2 to maintain the resonance 

30 frequency despite the small inductance L2 is that this increases the quality factor of the 
transponder. Indeed, the quality factor of a parallel resonant circuit is equal to a>R2C2, 
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where » represents the pulse of the oscillating circuit. Now, the greater the quality factor, 
the larger the range. 

According to a preferred embodiment of the present invention, the respective 
values of the different components are determined as follows. 
5 First, the application and the energetic needs of the transponder determine the 

voltage V2tr to be obtained by remote supply. For a given excitation voltage Vg of the 
oscillating circuit of the terminal, the voltage V2 recovered by the transponder is a 
function of the respective values of series resistance Rl of the terminal and of equivalent 
resistance R2 of the transponder in parallel on its oscillating circuit. The value of 
10 resistance R2 can be evaluated based on the transponder components (microprocessor, 
regulator, etc.) that determine the remote supply need to be maintained. 

At theoretical optimal coupling point kopt, voltage V2max is provided by the 
following relation: 

|R2 Vg 

V2max(kopt) = V Rl 2 
15 More generally, the relation linking voltage V2 to coupling coefficient k can be 

written as: 



kR2Vg. 
V2(k) = 




Rl + k 2 — R2 

L2 

After determining the voltage V2 to be obtained across capacitor C2, inductance 
L2 is sized to the smallest possible value. 
20 Then, capacitance C2 of the oscillating circuit is determined according to the 

desired resonance frequency, based on relation: 

C2 = L2» 2 . 

The values may be adapted to maintain the integration of capacitor C2. 

Knowing inductance L2, the value to be given to the inductance of antenna LI of 
25 the terminal to optimize the system can be determined. The relation linking these two 
values for the curve of Fig. 2 to be respected is, at the tuning, that is, for a sizing setting 
the resonance frequency to the frequency of the remote supply carrier: 
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R1L2 
LI = R2k 2 . 

Preferably, the value of inductance LI is chosen to be as high as possible, that is, 
by maximizing its number of turns. Thus, according to the present invention, the number 
of turns of the terminal is relatively high, preferably between 3 and 15, and the number 
5 of turns of the transponder is relatively small, preferably smaller than 3. This choice is 
motivated by the fact that, to maximize resistance R2, the series parasitic resistance of 
inductance L2 must be as small as possible, and a small number of turns with conductors 
of relatively wide section is thus preferred. This choice must be compatible with the 
integration of capacitor C2. It should be noted that, on the terminal side, the number of 
10 turns of the terminal must remain compatible with a value of capacitance CI that is 
sufficient to be realizable. 

Preferably, the terminal will be provided with as small a resistance Rl as possible 
to obtain an optimal coupling at the greatest possible distance. 

As a specific example of embodiment, for a 13.56-MHz carrier frequency and for 
15 a value of 370 nanohenrys for inductance L2, a capacitor C2 having a capacitance of 372 
picofarads will be used. If the transponder's microprocessor requires a minimum voltage 
on the order of 4 volts to operate, a voltage V2 of approximately 5 volts will be chosen 
for a median distance position of the operating range. The preferred ranges of values are, 
for example, an inductance L2 of given value included between 0.1 and 10 oH and 
20 capacitance C2 of given value included between 20 and 500 pf. 

In an application to a low-consumption transponder of tag type, the number of 
turns is, preferably, equal to 1. In an application to a transponder of chip card type 
(equipped with a microcontroller) of greater consumption, the number of turns is 
preferably equal to 2. 

25 It should be noted that the fact of structurally determining the respective values of 

the components of the oscillating circuits of the terminal and the transponder is not 
disturbing. Indeed, in most applications, a given transponder type is dedicated to a 
terminal. In particular, the operating characteristics of electromagnetic transponder 
systems are generally submitted to standards. Accordingly, it is not disturbing to 

30 definitively determine the relations between the oscillating circuits of a terminal and of a 
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transponder. Conversely, this is an advantage of the present invention since risks of 
unauthorized intervention on the transponder for piracy are thus avoided. 

Preferably, the back modulation by the transponder will be capacitively 
performed, that is, by means of an electronic switch modifying the capacitance of the 
5 oscillating circuit rather than the resistance. An advantage then is that the remote supply 
is less attenuated. 

An advantage of the present invention is that it enables forming transponders and 
systems dedicated to an operation in distant range. 

Another advantage of the present invention is that it fulfils the strictest 
10 requirements to avoid piracy of a transponder. 

Of course, the present invention is likely to have various alterations, 
modifications, and improvements which will readily occur to those skilled in the art. In 
particular, the choice of the values of the components of the oscillating circuits is within 
the abilities of those skilled in the art based on the function indications and on the 
15 relations given hereabove, according to the application and, in particular, to the 
frequency of the carrier on which these oscillating circuits are to be tuned. Further, it 
should be noted that the present invention does not alter the respective operations of the 
transponder and of the terminal as concerns the digital processing circuits. 

Among the applications of the present invention are readers (for example, access 
20 control terminals or porticoes, automatic dispensers, computer terminals, telephone 
terminals, televisions or satellite decoders, etc.) of contactless chip cards (for example, 
identification cards for access control, electronic purse cards, cards for storing 
information about the card holder, consumer fidelity cards, toll television cards, etc.), as 
well as such chip cards. 

25 Such alterations, modifications, and improvements are intended to be part of this 

disclosure, and are intended to be within the spirit and the scope of the present invention. 
Accordingly, the foregoing description is by way of example only and is not intended to 
be limiting. The present invention is limited only as defined in the following claims and 
the equivalents thereto. 

30 What is claimed is: 
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CLAIMS 



1. An electromagnetic transponder of the type including a parallel oscillating 
circuit adapted to being excited by a series oscillating circuit of a read/write terminal 
when the transponder enters the field of the terminal, wherein the components of the 
5 oscillating circuit of the transponder are sized so that the coupling coefficient between 
the respective oscillating circuits of the terminal and of the transponder rapidly decreases 
when the distance separating the transponder from the terminal becomes smaller than a 
predetermined value. 

10 2. The electromagnetic transponder of claim 1, wherein said value is 5 cm. 

3. The electromagnetic transponder of claim 1, wherein an inductance of the 
parallel oscillating circuit is minimized. 

15 4. The electromagnetic transponder of claim 1, wherein an inductance of the 

parallel oscillating circuit is chosen in accordance with the following relation: 



where kopt represents the coupling coefficient providing a maximum voltage across the 
parallel oscillating circuit, where Rl represents the series resistance of the series 
20 oscillating circuit, where R2 represents the equivalent resistance of the transponder 
brought in parallel on inductance L2, and where LI represents the inductance of the 
series oscillating circuit. 

5. The electromagnetic transponder of claim 1, having an oscillating circuit 
25 wherein the components are sized based on an operating point at a median distance of a 
desired operating range, chosen to correspond to a coupling coefficient as close as 



possible to an optimal coupling coefficient in accordance with the following relation: 

|R2 Vg 
V2max(kopt) = V Rl 2 ? 
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where V2max is the voltage across the parallel oscillating circuit for the optimal coupling 
between the oscillating circuits, Rl is the series resistance of the series oscillating circuit, 
R2 is the equivalent resistance of the transponder brought in parallel on its oscillating 
circuit, and Vg is the excitation voltage of the series oscillating circuit. 

5 

6. The electromagnetic transponder of claim 1, wherein the number of turns 
of the inductance of its oscillating circuit is smaller than 3. 

7. The electromagnetic transponder of claim 1, wherein the respective values 
10 of the capacitance and of the inductance of the parallel oscillating circuit range between 

20 and 500 pf and between 0.1 and 10 uH. 

8. A terminal for generating an electromagnetic field adapted to cooperating 
with at least one transponder when said transponder enters this field, including a series 

15 oscillating circuit for generating the electromagnetic field, this series oscillating circuit 
being sized so that the coupling coefficient between the respective oscillating circuits of 
the terminal and of the transponder strongly decreases when the distance separating the 
transponder from the terminal becomes smaller than a predetermined value. 

20 9. The terminal of claim 8, wherein the components of its oscillating circuit 

are sized to fulfill the operating conditions of the transponder of claim 1. 

10. The terminal of claim 9, wherein the inductance of its series oscillating 
circuit includes between 3 and 15 turns. 

25 

11. A system of contactless electromagnetic transmission between a terminal 
and a transponder, wherein the transponder is that of claim 1 . 



12. A system of contactless electromagnetic transmission between a terminal 
30 and a transponder, wherein the terminal is that of claim 8. 
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ABSTRACT 

A system of contactless electromagnetic transmission between a terminal 
including a series oscillating circuit for generating an electromagnetic field and a 
transponder including a parallel oscillating circuit, these oscillating circuits being sized 
so that the coupling coefficient between them rapidly decreases when the distance 
separating the transponder from the terminal becomes smaller than a predetermined 
value. 
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Declaration and Power of Attorney for Patent Application 


Declaration et Pouvoirs pour Demande de Brevet 


French Language Declaration 


En tant que Tinventeur nomme ci-apres, je declare par le 
present acte que: 


As a below named inventor, I hereby declare that 


Mon domicile, raon adresse postale, et ma nationality sont 
ceux figurant ci-dessous a c6te de mon mom. 


My residence, post office address and citizenship are as 
stated next to my name. 


Je crois etre le premier inventeur original et unique (si un 
seul nom est mentionne" ci-dessoas), ou 1'un des premiers co- 
inveiiteurs origiaaux (si plusieurs corns sont raenaoanes ci- 
dessous) de 1'objet revendique, pour lequel une demande de 
brevet a et£ deposee concemant 1'uiYeation intituled: 


1 believe I am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought 
on the invention entitled 


SEEMS CF AN TRANSPONDER SYSTEM PGR A mKCffiW DISTANT CCUPLING OPERATION 




;fct dont la description est fournie ei-joint a moins que la case 
1 tsuivante n'ait ete cochee: 


the specification of which is attached hereto unless the 
following box is checked: 


lm a 6te deposee le 


D was filed on 


sous le numero de demande des Etats-Unis ou le 
Q numero de demande international PCT 

et modifiee le 


as United States Application Number or PCT 
International Number 
and was amended on 


(ie cas echeanf). 


(if applicable) 


;Je declare par Ie present acte avoir passe en revue et 
l=eompris le contenu de la description ci-dessus, 
rcvendicatioas comprises, telles que modifiees par toute 
modification dont il aura ete fait reference ci-dessus. 


I hereby state that I have reviewed and understand die 
contents of the above identified specification, including 
the claims, as amended by any amendment referred to 
above. 


Je reconnais devoir divulguer toute information pertinente a 
■ la brevetabilite, conitne defini dans le Titre 37, §1,56 du 
Code federal des regl ementations. 


I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1 ,5$. 
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French Language Declaration 

Jc revendique par le present acte avoir la priorite dtamgcrc cn 
vertu du Titre 35, §I19(a)-(d) ou § 365(b) du Code dcs Etats- 
Unis, sur mute demande etrangere de brevet ou ccrtificat 
d'inventeur ou, en verm du Titre 35, § 365(a) du rnerne Code, 
sur toute demande mtemarionale PCT designaat au rnoins un 
pays autre que Its Etats-Unis et figurant ci-dessous et, cn 
cocliant la case, j'ai aussi indique ci-dessous loute demande 
ttrangere de brevet, lout ccitiftcat d'inventeur ou toute demande 
Internationale PCT ayant unc date dc depot prcccdant ccllc dc la 
demande i propos de laquelle unc priorite est revendiquee. 

Prior foreign applications) 
Dcmandefs) de brevet anterieure(s) 

99/09564 FRANCE 

(Number) ' 
(Numero) 



[Pays) 



(Number) (Country) 
(Numero) (Pays) 

Je revendique par Ie present acte tout benefice, cn vertu 
du Titre 35 §1 19(e) du Code dcs Etats-Unis, de toute 
demande de brevet provisoire ertectuec aux Etats-Unis et 
-.figurant ci-dessous. 



prApplication No. ) 
? :-(N*de demande) 



^(Application No. ) 
f 1(N° de demande) 



dc depot) 



{Filing Date) 
(Date de depot) 



.. h Je revendique par Ie present acre, tc benefice, en vertu du Titte 
""35 § 120 du Code dcs Etats-Unis, de toute demande de brevet 
JJelfectuee aux Etais-Unis, ou cn vertu du Titre 35, § 365(c) du 
rafimc Code, dc toute demande Internationale PCT designant ics 
Etuls-Unis et figurant ci-dessous ct, dans ia mesure ou 1'objet de 
ch3cunc dcs revendications de cette demande dc brevet a* est pas 
: idivulguc dans la demande antcrieure amcricaine ou 
= : ; internattonale PCT, en vertu dcs dispositions du premier 
.paragraphe du Titre 35, § 112 du Code des Ktats-Unis, je 
f freconnais devoir divulgucr toute information pertincntc a la 
3brevctabilitc, commc dcTmi dans Ic Titre 37, § 1.56 du Code 
□Federal des reglementations, dont j'ai pu disposer entre la date 
" dc deput de la demande antcrieure et la date de depot dc la 
demande nationaic ou Internationale PCT de la prcscnte 
demande: 



I hereby claim foreign priority under Title 35, United 
States Code, §H9(a)-(d) or § 365(b) of any foreign 
applications(s) for patent or inventor's certificate, or 
§ 365(a) of any PCT International application which 
designated at least one country other than the United 
States, listed below, and have also identified below, by 
checking the box, any foreign application for patent or 
inventor's certificate, or PCT International application 
having a filing date before that of the application on 
which priority is claimed: 

Priority not claimed 
20 JULY 1999 Droit de priorite non revendique 



(Day/Month/Ycur Filed) 
(jOur/Mbis/Afiiiee de dep6i) 



(Day/Motuh/Year Filed) 
(Jour/Mois/Annee de depot) 

I hereby claim the benefit under Title 35, United States 
Code, § 1 19(e) of any United States provisional 
application(s) listed below. 



I hereby claim the benefit under Title 35, United States 
Code, §120 of any United States applications) or 
§ 365(c) of any PCT international applications) 
designating the United States, listed below and, insofar as 
the subject matter of each of the claims of this application 
is not disclosed in the prior United States or PCT 
International application in the manner provided by the 
first paragraph of Title 35, United States Code, §112, I 
acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, §1.56 which became available 
between the filing date of the prior application and the 
national or PCT International filing date of this 
application: 



(Filing Date) 
(Date de Depot) 



(Filing Date) 
(Date de D6p-ot) 



(Application No.) 
(N* de Demande) 



(Application No.) 
(N° de Demande) 



Jc declare par le present acte que toute declaration ci-inclusc est, 
a ma connaissancc, veridique et que toute declaration formulee a 
partir de renseignements ou dc suppositions est tenuc pour 
veridiquc; ct dc plus, que toutcs ces declarations ont etc 
formulees en sachant que toute tausse declaration volontaire ou 
son equivalent est passible d'une amende ou d'une 
incarcfiration, ou des deux, en vertu dc la Section 1001 du Titre 
18 du Code des Etats-Unis, el que de idles declarations 
volontairemcnt fausscs risquent de compromcltre la validity de 
la demande dc brevet ou du brevet d<5Iivr6 a partir de celle-ci. 



(StatusKPatented, pending abandoned) 
(Statut)(brevctc, en cours d'examen, abandor 



(StatutXbrevete, t 



tdonne) 



I hereby declare that all statements made herein of my 
own knowledge are true and that ail statements made on 
information and belief are believed to be true; and further 
that these statements were made with the knowledge that 
willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under 
Section 1001 of Title IS of the United States Code and 
that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



110256.1 



»i id. 44 *-Ai ^47.3443254 



French Language Declaration 

POUVOIR: En lant que 1'invcntcur cx6. je designe par la presente l'(les)avocat(s) 
etfou agent(s) suivant(s) pour o,u"il(s) poursuhre(nt) la procedure de cette 
demande dc brevet et Iraite(nt) toute affaire s'y rapportant avec POflice des 
brevets ct <les marques: (mentlontter le nam et k numero d'enrcg&rcmenl). 



POWER. OF ATTORNEY: As a named inventor, I hereby appoint tile 
following attorney^) and/or agents) to prosecute this application and transact 
all business m the Patent and Trademark Office connected therewith, (fat name 
and registration number) 



David Wolf 
George L. Greenfield 
Stanley Sacks 
Edward F. Pcrlman 
Lawrence M. Green 
Steven J. Henry 
Edward R. Gales 
Tncrcsc A. Hendricks 
WilHsm R. McCIcUan 
Ronald J. Krandsdorf 
M. Lawrence OHverio 
Jason M. Honeyman 
James H. Morns 



17,528 
17.756 
19,900 
28,105 
29,384 
27,900 
31,616 
30,389 
29,409 
20,004 
30.91S 
31.624 
34,681 



Peter C. Lando 
Gary S. Engelson 
Peter J. Gordon 
Handy J. Pritzkcr 
Richard F. Giunta 
Douglas it Wolf 
Elizabeth R. Plumer 
Timothy J. Oyer 

John N. Anastasr 
Helen C. Lotfchart 
JariKsM.Hanifin.Jr. 
Christopher S.SchuIfct 



34,654 
35,128 
35,164 
35,986 
36,149 
36.971 
36,637 
36 r 62S 
37,765 
39,248 
37,929 
39,039 



Paul D. Sorkin 
John R- VanAmsterdam 
Matthew B. Lowric 
Robert E. Rigby, Jr. 
Robert A. Skrivanek, Jr. 
Robert M. Abrahamscn 
Ivan D. Zitkovsky 
AlanS.Shcrr 
Edward J. Russavage 
John C. Gorccki 
William G, Gosz 
Neil P. Ferraro 



40,212 
33,228 
36.904 
41.316 
40,886 
37.482 
43,299 
42,147 
43.069 
38,471 
27,787 
39,188 



LisaB.Winsor 
Mark Steinberg 
Stephen R. Finch 
Joseph Tcja, Jr. 
Alan W. Steele 
Daniel P. McLoughliu 
Robert H.Walat 
Thomas G. Field 
Michael J. Porniancfc 
Theodore E. Gulanthay 
Lisa K. Jorgenson 
Robert D. McCutcheori 
JeffMoy 



44.40S 
40,829 
42,534 
45,157 
45,128 
P-46,066 
3M6324 
P-45,596 
I'-46,190 
24,122 
34,845 
38,717 
39,307 



Adressertoute correspondence a: 



Send correspondence to: 



Wolf, Greenfield & Sacks. P.C. 
Federal Reserve Pla2a 

600 Atlantic Avenue, Boston, MA 022 10-22 11 (USA) 
Direct Telephone Calls to: (name and telephone number) 



Adresser tout appet telephonique a: 
(Norn el matter o dc telephone) 



James H. Morris 





Nom complct dc i "unique ou premier inventcur 

:Mima?r Luc 


Full name of sole or first inventor 






Signature dc J 'inventcur . Dale iD 


Inventor'* signature Da» 






d Domicile 

J:83910 P0URRIE8ES, FRANCE 


Residence 






HNationalitf 
I j' Belgian 


Citizenship 






Adrcsse Postalc 

= 12, Lotdssement Le Cade 


Post Office Address 






Nom complct du second co-inventeur, le cas ccheant 

'JNGUENT Jean-Pierre 


Full name of second or joint inventor 






-Signature de I'inventeur Daw .j 


inventor's signature Date 






Domicile 

13119 SAINT SAVOJKNIN, PEANCE 


Residence 






Nationality 
French 


Citizenship 






Adrcsse Postaie 

6, Place de la Liberation, la Valentine 


Post Office Address 




(Foumir les metnes reoseignernents et la signature dc tout co-inventeur 
supplenteatairc.) 


(Supply similar information and signature for third and sub-sequent joint 
inventors.) 
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